During the past decades, a wealth of accumulating evidence from neuroanatomical, neurophysiological, neuroimaging, and clinical studies has substantially altered the traditional view on the cerebellum as a sole coordinator of sensorimotor functions. Studies have identified a non-motor role of the cerebellum and have clearly established that this unique structure is also crucially involved in a higher-level processing including various domains of cognition, language, affect, and behavior [1] .
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Inspired by the seminal works of Snider (e.g., [2] ), Dow (e.g., [3] ), Heath (e.g., [4] ), and others (see [5] for a review), investigators in the mid-1900s started to examine a possible link between the cerebellum, cognition, and emotion. This laid a foundation for the rediscovery of Bcerebellar cognition^by Leiner and colleagues [6, 7] who hypothesized that the more recently evolved parts of the cerebellum (neocerebellum/lateral cerebellum connecting with the supratentorial association areas not involved in sensorimotor control) contribute to learning, cognition, and language. Schmahmann introduced the dysmetria of thought hypothesis, providing a historical, clinical, neuroanatomical, and theoretical framework within which a cerebellar role in higher cognitive and affective processes could be considered [8, 9] . Within these frameworks, Schmahmann and Sherman [9] developed the influential concept cerebellar cognitive affective syndrome (CCAS/Schmahmann's syndrome), the third cornerstone in clinical ataxiology [10] .
Schmahmann's syndrome/CCAS consists of a cluster of cognitive and affective symptoms, classified in four categories: (1) executive dysfunctions (planning, set-shifting, abstract reasoning, and working memory), (2) visuospatial deficits (visuospatial organization and memory), (3) behavioral-affective disturbances (blunting of affect or disinhibited and inappropriate behavior), and (4) language symptoms (agrammatism and anomia). Over the past years, an enormous growth of knowledge has been reached in the contribution of the cerebellum to non-motor linguistic processing based on countless neuroimaging and clinical studies addressing the role of the cerebellum in various language domains. Clinical and functional neuroimaging studies advanced the notion of a lateralized (right) posterior cerebellar involvement in non-motor language tasks (lobule VI, Crus I/II, and midline lobule VII of the-right-cerebellum) subserved by crossed, reciprocal cerebello-cerebral loops with the language dominant hemisphere [11] [12] [13] . Topographical findings are complemented by clinical studies demonstrating the modulatory role of the postero-lateral (right) cerebellum in a variety of non-motor language deficits. For instance, cerebellar pathology may disrupt several domains of speech/ language perception. Phonological and graphomotor planning and execution deficits of skilled movements may give rise to apraxia of speech or apraxic agraphia. Specific damage of phonemically related retrieval strategies in cerebellar patients are frequently observed and linked to impaired verbal fluency (letter more than word fluency) and adynamic output. Expressive and receptive agrammatism has been reported in various cerebellar ataxias. Impaired cerebellar function may lead to reading and writing difficulties as well (for a review, see [12] ).
Due to its striking homogeneous cytoarchitecture, it has been assumed that the cerebellar circuitry is an anatomical substratum for adaptive behavior in the motor as well as non-motor domain in a similar way. As a result, important insights about the contribution of the cerebellum to neurocognition might be derived from its involvement in motor control. The notion that the cerebellum encodes internal models (corresponding to any neural representation of the external world, enabling predictions and consequently optimizing motor behavior but also mental representations [14] ) is an important recent theoretical development in cognitive neurosciences. Schmahmann referred to this unique computation as the universal cerebellar transform (UCT) [15, 16] . This mechanism allows the cerebellum to compare predictions of internal models with the incoming feedback from the cerebrum, improving human behavior and performance. This is in accordance with the concept of dysmetria of thought which implies a universal cerebellar impairment [9, 15] . If the cerebellum is involved in every cortical process in the same way, cerebellar damage should result in a similar kind of disruption of these processes [16] . In this context, every deficit resulting from cerebellar damage could be interpreted as hypometric/ diminished or hypermetric/exaggerated behavior (for an overview, see [16] ).
Internal models have been used to explain the ability to perform controlled and skillful movements by creating a prediction of the dynamics of a body part. These predictions help to perform a complex movement in a very precise way without constantly relying on sensory feedback [14] . Ito hypothesized that these internal models can be used in the same manner to create and manipulate mental representations in association with the prefrontal and the temporo-parietal cortex [14] . Via a dense network of cerebro-ponto-cerebello-cerebral pathways, the internal models stored in the cerebellum receive a copy in particular from the fronto-temporal input analysis system processed at each stage. Language comprehension is an example of simultaneous predictions at various linguistic steps, with predictions being produced by the language production system along with the operations performed on it [17] .
In language studies, the cerebellum is now regarded as a predictor of future states. Predictions would optimize language functioning by comparing them with the cortical feedback [12] . Within this computational framework, Ito and Argyropoulos, for instance, further extended the contributions of cerebellar internal models to non-motor aspects of predictive language processing [14, 18, 19] . Argyropoulos stated that associative memory traces of contiguous linguistic events are stored in the cerebellum (such as the processing of the phonological, semantic, and syntactic properties of words that will be used) [19] . Internal models would then convey a prediction, via the ventrolateral portion of the dentate nucleus, the parvocellular red nucleus, and the thalamus to the prefrontal cortex. Any incompatibility would elicit error signals back to the cerebellar cortex via the climbing fibers originating from the inferior olive and projecting to both cerebellar nuclei and cerebellar cortex. It has been argued that, on the basis of long-term depression (LTD) of parallel fiber-to-Purkinje cell synapses, these errors train the internal model for accurate predictions [19] . Based on recent fMRI evidence, it is proposed that that lobule HVIIa of the right cerebellum may fulfill this role [19] . However, other cerebellar regions might as well be implicated in different levels of linguistic predictions but this issue remains to be elucidated.
A number of studies provide further evidence for cerebellar internal models transmitting predictions on upcoming Bnon-motor^information in various linguistic processes including phonology, semantics, language dynamics, reading, writing, and syntax. Lesage et al. conducted an event-related fMRI study in which the predictability of written sentences was manipulated and additionally conducted a semantic, phonological, and orthographic fMRI processing task [20] . Predictability and prediction violation of the target word correlated with the activity in the right posterolateral cerebellum. In addition, involvement of the right postero-lateral cerebellum was observed in phonological, but not in semantic or orthographic processing. Studies applying other methodologies such as rTMS and tDCS also add evidence that the cerebellum fulfills a unifying role in predictability both within the motor and non-motor domain [21] [22] [23] . Due to its huge connectivity with the spinal cord, the brainstem and the supra-tentorial structures (including the recently discovered loops between the cerebellum and basal ganglia [24] ), the cerebellum appears as a master-piece for predictions in language. Cerebellum contains the highest densities of neurons and is organized into multiple modules having a very high degree of adaptability in terms of synaptic plasticity, two features which render this structure an ideal candidate for an internal machine-learning device. One can anticipate that the secrets underlying the predictions in language will be intensely studied over the next years, given the unique importance of language in advanced cognition and behavior, and the frequent disabling course of ataxic dysarthria [1, 25] . Elucidating these secrets will provide key information on how the brain has developed neurobiological strategies to distinguish external sensory inputs from those that are self-generated [26] . So far, computational studies, neuronal recordings, and clinical studies have all pointed to the cerebellar cortex as a key site in which the forward models are built and stored [27] [28] [29] . The respective contributions of the cerebellar cortex, cerebellar nuclei, mossy fibers, and climbing fibers are 4 major open questions for the understanding of predictions of language in human. This is also a door to dissect the mechanisms and rules of both the evolution of the nervous system and the lateralization processes [30, 31] .
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